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(54) POLISHING LIQUID FOR COPPER-BASED METAL AND MANUFACTURE OF 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing 
liquid, for a copper-based metal, by which copper (Cu) 
or the like is not dissolved at all when Cu or a copper 
alloy (a Cu alloy) is immersed and by which Cu or the 
Cu alloy can be polished at a practical speed in a 
polishing treatment 

SOLUTION: A polishing liquid contains a water-soluble 
organic acid which is reacted with copper, which is hard 
to dissolve in water and which generates a copper 
complex which is mechanically more fragile than copper, 
and it contains polishing abrasive grains and water. 
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fbS«A:inHK«fflt»-Ctt«Lh(cdai3nA:CuM. 7 
7Xva{b'>'J3>|g (P-S i NM) fc<fctfS i O, 

S) t^fBttHT**. 07 4>©AttCuB5© 

wwttisvrwttiiL b«p-s i Nst©0Fgag£ 
?nf msu c«s i o, m>wmm&zm*®m> 

t©07fc^£5«cSDS©i£J)nS©*ift]K: 
#orcu«©TOWME»±ffra. sds©ss 
toe©tijjnfc#-3-cii5iBP-s i NMteio's i o, r 

©Wejia«fiTL , S D 1 0 m**/ V 

v h;MCft£4. ifiBP-S i NK*J«fctfS i O, Jg© 

iotCuiP-SiNItei^SiO, ©i^)fe|g^ 
^4©^«if^tt*ii5*€.C4A5-C#^,„ C©J:^iiS 

■C$>SSDS©^6^. S8{c^-TJ:^K:pSWEffi 

fclel^tcaiiW S C 4 Sr 5 . 
[0043] *«W«c«toSPJB««:*ji>t:2 - 

*^Kt?*S2-f;y>*;i/!K>ffi. 2, b -try j? 

KCu£fcttCu£&©SW*(C:fel>TllJffiCu^<lr£ 

<*»ttr. nfawnc*ji>rcu*fc»cu^#*jifli 

[ 0 0 4 4 ] 3«e. *^(c^t>S*«ft^S©S!e* 

*>?>I«n5'><tt-?©SW (member) ZftMtZ 

iat. «naflMBj:cfiipa»>e»a«tii^< 4*>-o 

Sttl4Ji?:ltm-r6Ili4. «4St&L"C*(clBBtt 
r BgiBK^MI4K*st)IB*6«li©*E*5^fflTS *rW 

e^ffiT* c 4 cc j: o mBStatmai^tiref&iMKc-c- 
©«® 4 H-©a* ji^iBs® ^ imt * is 4 * *« 
**. 

[0 04 5] mfsummt b. y =>wk 
xaymmtfvzm (bpsgis) . y>^tti*'-5 
x®(psgi8) *6fli(r»sc4a»-cs*. c©m^ii 
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±fctt. MfcS";=i.>. gas, 7*3*. Mt*9X. 
[0046] wiac u^#i on*. m«c u-si 

C u - A 1 Cu-Si-Al C u - 
Ag^^fflt,^Ci*sr#^ 0 SiiiBCugTcBCu 

[0047] m*mmm*<Dmmimk<D&mm.\t, m 

U». lW[EifB«*©8WBSfBfflttiLrt*. «*.«7 
7i^W5C4WtS. tiretF&iBtftB. 

7* 5 *&^-4 3 a y #©<£ 5 Sr> y 4 
©»£«■**» 6 9Mffi&&gl&-r * C 4 £ L t». 

[ o o 4 8 ] m&mmsmi*. o. 02-0. ittm© 

±. S*?©*>©*tt#«:ffnsfc»«:»JSr*4. 

[0049] igiew©^t©^wa«. mmucmm^ 

~7sa«©«mc-rac43Wff*i/i>. WffflPf^s 
«. 3 e. K«ttt*jiSfiaiffli**#j- set mm 

S. C©«fc^^ll*&S(SjtSiJ4Ur». ffl*.tt&lft 
4t7j<jR (H, O, ) . #ffitt8,&V-# (NaC 1 O) 

[005 0] BufESWtSiJtt. f5IBif®«*«CB!TIBW«K 

««M*4(K*+»K:flKir*Ci*JH»«:tt«. cfc*)*f 
* U>WKWWl©£*r«tt. 85IBW»{c*f LTli 
SH^-c 3 0 ffiHJLL $ <E>CCff $ t < B 5 0 ttfcLhr* 

So 

[005 1 ] ffiBWfiliSB. § 6fc7A* y»J©J: 5 ft 

#yjW4GTB, m«*it*'J^, h';y^;uT 

[005 2] IMBifltiftB. $ 6K#-f Rtt-f 
*>tt. P£^:*>14. »-/*>tt©IPffiffittfflis&iSSftl3 
ti6£k*fr®-?2>. tuIB^-f^^ttWffijSM'Jitr 
B, WiB^Ux^U^^Va-^xiJl/X-f-^, 
x u > y y a - ;H!JIfiKx * fWf^ci #f t 
So ^1£^*>ttWM£tt8iJ4l,TB. mi^i^V 
y<2-f>3?*§StfSC4*5-C*S. BW+^teiraBrS 
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t/sct^rts. cn6©*siiStt*i«. 2«&Lh© 

[005 3] ItflBWe^KJcSSfSMaB. #'J;i«i!5$ 

wc^ 1 jc^-r# y ^>^a* 3 ffl^-ctft>ns 0 0 1 

*)Htvm$2 tutmmwmmm^ » fk-5* suns 
Bw^©iftd5K:«fc9aB*Ei*fts. w*.«. 

^ftsttBSowaarritwEJipass o-iooog/ 

cm' {C-rsci*i»* 

[0 054] *^{C^toS^ftgg©Sj§fC*JC> 
T. i)BB*«tt:*«±©ifSB»fe t fcCJ f igpa!«P6S«*i 
S^J>&< 4 fe-o©ma*er?r^tfmflB^^KBmriSffi 

f c©<fc *> &a y T»*irfB?ite «tcfflin**>6a 

B*ft&:4>& < 4 — 3©member%^tyBMBB^H«:^fiE 
TSCilCtot. Cu©J:$&ES*m«l©*ai. x 

t*iBittK&4. -e©igs, E«tmr*scu*tiWB 
lft»KKltl!rrs©%lwa-'< u rs-cpflihu. c u (c «t 

[005 5 ] KE/tyTUt, m«T i N, T i . N 
b. W*fcttCuTa££*>6&£. C©«fc5*7^'j 7 
H« % 1 5-5 0nm©W34W-rSC<t*f»S U>. 
«±SWi 0 /ofc&BjjK:^ S*^<*^g©M^S«. 

30 gP^i=>jMBn.2>^< lo©SPW (member) 4^(S 
b . BgfBmember^^t? BfJlB,f6^)g±{C CuSfcBCu^ 

u^ii©asB#icfc^rB(riBc uii^acu^i 
**<*JB'tfi*. *>-oif*i*«:*j(,>t:CuBt*te«Cu 
40 g&0t«Xfflf&fcjfiK (S£*©WBtSge?r^t?ifg|fS?: 
fflt»fc*i^©3ft«±©aK) -CWBriCi^-C* 
*. #tc v BHkm©J:9«cfiilft£Jifii!jlHn«S6(cd 
*TSW*jR*ffll»fc«^«:BCull*fcBCu^|| 
4S£3|£©fF«Ktt4dtriFe«{Cit^r 5 <g|JLh©iIg 

(cjsi>r srgEB«*mBB*©aii*> hmxx >) -» y 

IIJI©ai*Jj:CfHP»*>6atfn5^ft< it 1 ©memb 
eric CuSfcttCu hKZ ®#>iA?>m$m £ MIB 
50 «»«Sii4ii-K:*fi!E-ctS. *fc. x^A^I 
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n2&$m*mm 3ti&©£iHiis-c#.z>,, 

[0056] btct^X, !Sffig©a«>iA&ia£Ji£W 

nfcfrffiMmomwte. wmm<.cm%bbxm&btcm$ 

[0057]$ ecc t ®$.t> v < imicmiudtwo) 
9*v ?x&t£k\,>x$&&mm<Dmtxpm<m&.zm 

[ 0 0 5 8 ] $ £tC, BiflBl&l§Jg.Bc^«>Stt-> 3 

>. gat 7^5^-. mt*vm. v-i'r^mfrh 
*<Dm%. rm<D^mm<Dmm*) o»x>y) * 

[0059] 3 6GC, #-T*>tt. Mtt-T^tt. Rfc<f 

itcxx-^ifihttttmmmts \ o, ©.tiffin 
mtomtfwm&zmtozzt&x-zz. ^-©ms, t 
movmmomm*) *»w-c*. team 

tc, C<D«fc9ttl!iffifiStt»i*^t»if««*ffl(r»SC4»C 

J: . mriax ? ? ^ xsgicDzsfe^ec *$ t >TB5ria*fi 
mm±tcm b tcm&tmmm^^mmmmm 

[0060] 

st\ 09© (a) icmt^^icmmtcm 
TKbte^v—z. fw >^©S£tai*5}|5fiS; 3 n/c> 'j 

3>S«2 l±KCVDfcfc«fc9fflffll6**£UT©tt 
X.tfJI3 1 00 0nm©S iO, B2 2£*«l/fc&. 
iftlES i O, M2 2(C7* hx^^>^^{c«fc»3i3S 
HKfflS-r*«tt*«-rS«3 5 0 0 nm©lW2 
3£JFJ)&Lfc. o-5l>T, 09© (B) {CtSTJ: Steffi 
IBS! 2 3 ^^tPHuIBS i O, 112 2±{CX^* v HMMiC 
J:9JS3 1 5nm©T i Nfr&ft&'i 'JTJM 2 4 teiO' 
S3 6 0 0 n ra©C uH2 5 4C©JBJ*?ii«0fc. 

[0061] -x^x. w&btcm i KLmt* <) 



(8) #^¥9-5 5 36 3 
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«©»«#** 5«CF I G. 9 B«Cifhrg«2 1 43! 3 
KOTfiSJSU l»BB#A#5©3t8f*4K:J:»)l»3ES« 
4ar->f—^H±©o— • x », *ttifig n a D; g ; 
SUBA8 OOfc^ftSiFB^y F2(C3 OOg/cm 

^-en-eti ioorp m©as-ci:i»K:s*f^isj{ciig 

JtiW6, WfifiK%flttft«3*e.l 2. 5ml/#© 

urcmBm/t? K2(c«*su-ciriBStg2 items 

LfcCuM2 5*J«tc;>'< , JT@2 4?rBUiaS i 0, Jg2 

io 2©3sfljWRiu-r4ST?Bfei/fc. ccr. ursiFSjfi 

£t,T2-*^'J>#;l>tf">K0. 3SS%. w-mm 
3 0 nmWT-TJbS^St^l . 4aB%fc<fc<>':3Ci 
^>y*4. l*S%%^tf*fi**>6*fe©4ffl«,> 
tc. iflEW^Xfi«:*Jt,>T. BulBW^?gi3:Cu^i©g 

55FW©OTKMW»iW5 1 nm/Wiifc, C©fc 
«>> 9f®lS«:*j^r09© (B) (CTjVffltfrDCuK 

2 5 attfBfflj&'t » k iattwwcsmrssffi^efBfe 

W(C^'^»y3n. 3 6(CBffl0ft:^'J7H2 4*s* 
20 ';^>^3h5. (,»fc»9>Sx? 5=-y\*2» £#*&3f-ifc. -e 
©*Sm. 09© (C) (cqft-J:9lcffiat2 3rt<C'<>/ 
7Ji2 4*tstffr-5iWc. swa^yrii2 4'ca*>h 

fcfriB^2 3rtK:B9IBS i O, M2 2*ffliffl-«ca» 

mcu mmm 2 6 3 ntc. 

[0 0 6 2] itc. m$Z* <J » #tkWG>*)\>itS (C J: 
S«rteSFB^9 h*2^©J)D» ; &«^L/, *>ojr->^- 
^ 1 te iLif*)\>y 5 ©HKo^o/c^Kfc^-r, gfr 
IBCuiB^12 6^mre9FffiR«:«M3n-r<>«)K (x 

30 [0 06 3 ] (Hte0d2) *-r. «V-^, KU-Y 
>^©ffil5[)i*s^3 ftfcS' 'J 3 >SS±«C C V DffifC 
«fc<31H*ai»ISiLr©Wi«i?3 1 00 0nm©S i 

o 2 mzimbtc®.. mibs i o, mc?* fx^> 
pastel: oB«ncffi^-rsj^tt*»r s«s 500 

nm©tt!4©^?:0fi£l//c„ r>^x. BirlB^^^mr 
IBS i O.JBLhtc^^y $^.3t(cJ:OJ13 1 5nm©T 
i NA>6^C?>/^ U7Jite<fcO'if 3 6 0 0 n m©C uffi* 
C©!IH^-C*»Lfc„ 

[0 064 ] '-X^X. M'&btcm 1 tCfrkT#V-»{fm 
40 g©§«*;l/#5KMieS$££iM3CCLT&8U lufB 
^5 ©X8f 4 4 (c J: D iiirfaS$££ $ - > r- -/;H 
±©n-7 ; ;l'- x-, i?tti!S D a a« ; SUBA8 0 0*>6 
bZWB'i? K2fC3 0 0 g/cm' ©M^*, hu 

ia^->f— ^;n*j<tc;^u^54-€-ti*ni 0 0 r 

pm©j§g-C5Ci«:S>! : t^|S]K[p]fs3#^^6 < efgjg 
3 *>6 1 2 . 5ml /ftVM&Xmimm^ v 

vz&m&bxm&mmcwkbicc uifcio^u r 

H£MtBS iO ; BOSffijWJIffl-rSSrSFSO*:. c 
CT\ «IB9FBjRiLr2-*>";>*^#>M0. 3 

so as%. m.\vm \ 6. 7sa%. was3 0nm 
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y >) sij)\,#^n&ftbx'&n\t*mimb 6{g-c£>s 

tc. c<Dtcit>. wmx&tcte^raviQc umumim 
v f tmmttmmztmtohmiMic* y ^> 

i'S ft. 3 6tc»ffl LfcWiBX 'J 7JI*J# y -» f $ ft 
S. I>fe#£x99^<9*#&3ftfc. -e©^. iiia 

irtKA y rmnm&th t&t,c y rmxmt> 

ft/cmiia^rtCCHulBS i O, H^lffliffi— &8«>i£#C 
uiB^B^fiKSftyt. 

[0 06 5] *fc. WE#y^> 5 fc<fc 

SMEtMrt? F2^©JJDS£fl¥l£l,. #>-o*->t— 
7% 1 *sJ:o f *Ji'^5(DlllKcr>ffii:U/<if^tc*ji,=.-r. ir 
CCuSaUl3V|(riBiFJWK(cSMSft-r«>SjR (X9* 
3 ft 6 1 

[006 6] (XttfllS) ST. Sifflfcv-*. FW 
>*©JfclWlJWStoS 3 ftfc >«fei:(c CVDSiC 
«fc»)Jira«Si»ffilil/rfiO0li«Ji3 1 0OOnm©S i 
O, mZMffibtc®, miiS i 0, hx-^> 

i^tcj: 9EiMucfi3Ta^*#r4*a 5 o o 
nmommom^nmuc. -o-mx. msm^tsm 

ES i 0 2 &±«CXK9*a;*{Cj:i}Jf3 1 5nm©T 
i N*>6&£;*y7)IteJ:tf)I£60 0nm©Culi£ 

[ o o 6 7 ] #uvt\ B«aufc0icc^-r#y'»^ 

g©*«*Jl^5KiiijEg«£i£3tel.T<Sf#L. Bute 
# 5 OS^tt 4 (C J: 9 i!5ES«£ * - > f - y *1 
±©a-7\)U • - 9 £tt^S D D D« ; S U B A 8 0 0^6 
ScSffiS^v F2CC3 0 0 g/cm' ©JJDfiSr-^A. if 

e*->t— t^h teiv^f 54-eti-eft i oo r 
pmojiars^tcsswriajccisiKs-tt&^e. 

3 *>6 1 2 . 5ml /^©as-cawES*** ? 
K 2 «cPJ& t,TiiESt5«i::**» UfcC uttfa «fcBO< U T 
BfciiuES iO, H©*ffi#|flti , *-4SrfF»t,fc. C 

ct?. tsri2we?Siur2-+yy>*;i'sK>K0. 3 

mm%. jBMtMMS. 7gfl%. W&&3 0nm 
©r-T^S^^-1 . 3Sa%fcJ:D ! 3n-Y^i/i; 

Sftlty- F 'J 9 A 1 0 m*;U/ 1 <S:^tf*fi**>e>^: 0 . Jr 
SS!l^'C2 y >) ^ijfrtf^UKMbxmWtMKifi 
*i|5 6f&r*5fc©4ffll,>te. Biif2WSIIitcfcc^r. 
MIHPFBiKtt Culi ©SJttft© x 9 > < c 
6f, t9IB9FS^? KK<fcSflF»ll*©ilFSKM*»tt8 5 
nm/W^fc, C©/c*. W^ISKtet,>TA$© 

c u namrisiiFjs^ » vt®m$i<mmhmmti>b®. 
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£&. WEaWfciWB^UTJiJ&Jglff-rSi^K:. ii5E 

^yTj§t?at>ftfc«fBflirt«:wias i o, iii<bi 

[ 0 0 6 8 ] £ fc. WMffi1^£#t?iuEfflJa©ffl®$ 
(SmTiEL//c07«:mt<fc^«CCuiS i 0, £©SF@jii 
Mfe#i«t,>fc*. fl}Kx?*><**IS«:*5t>TS i O 

, m (mrstmm) <omt*> *®±t6 

ZtifiXZtc. 

[0 0 6 9] 3 6(C. Mm# , )fZ'yiim!D'M'ifb<C 
10 <£-5iflJI2SF@^9 F2-\©ftia ; SrS?^U. #>o£->f- 
1 *^fctf*ji/#5©llig©#±b;W£fcfc<,>T. 
tiJI2CuESS*iM2W^KSto3ftrfe^ (X9 

3ft£C<!:#fc#>->/c. 
[007 0] Sul2aii>3i^iB«ii©Jf»©» 

ABBfcfrSC&fcJ:^ SiO, 1 (JMMftJMt) « 
©«BCC^g LtcC u IgJt. C u mW<DW%X* J: V 
2-*s>) >*j)l$>m<D£ *> frMHIM'lfc£3 ft, S 

i o, j»©«ffi*jiwwtc#yt. 

20 [00 7 1 ] L/^-^r. IOkM3 (C J:ft(2iriBIIH46 
ui2^Jf4mrl2Hra^Ji*® i®-(c^fiSTS c t# 

■ct. i2«i©^^©»««ffi4TOt-rsci*s-c 

fcx 9 9 fxmtcJ; 0 C u EfMimjftL^ tt 
^K-Cffi^t^Sfeif^tf 5 C i K J: r . Biriaws®*©!? 

ftS/c*. Cu**©fiiSiitt4}toai«)3i*CuiB« 

■*wr 2»i«(iffltt©*^(*ss4»e-r « c i*5-c* 

30 /c„ 

[007 2] ST. »CV-X. FU-T 

>^©!£t5E«*i^3ftyfc^y 3>»1S±«:CVDffi{c 
J:t)JllHIMWi4l/r©WilJ3:»3 1 00 0nm©S i 

o, mzmffibtc®, mrtas i o, micy* vx ??y 
mffiKxvffimtctmtzmvizitrzms 500 

nm©a^©?t4Jf5^t/c. o-^liT, Bfria^^^iyi) 
las i 0,WLUCZ'* 1 5nm©T 

i NfrbteZ^Vrmis^ViMZ 6 0 0nm©C ulH4 

cQmxmmutc. 
40 [0073] ^^r. frasi//c0 1 (c^-r* 

* JW £ 5 ©3m# 4 K J: 0 iJI2SS4 f - > t 1 - t"jH 
±©a— f;l/ • X9 $l±^ffl D a D« ; S UBA 8 0 0^6 
K&W&^ v K2JC3 0 0 g/cm' ©flDtt^*. mi 

i2$->7 x -7';n*jj;y*ji'a''5 4-eft-5 t fti oo r 

pm©aKTSl»K:SW*lSKCiaiS3tttt**6, VFBiK 
4«*St 3 *> 6 1 2 . 5mj /ft<DM&X-ffl&W%>i v 

f 2 «c«*& Lxmimmmm l, tec u «t y r 

14iil2S i O, M©*M*5SSttlT^Srweo/c. C 

50 cr. WEff*«ii/r2 -tryy>*^iK>«o. 6 
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MK. ¥*9ttS3 0nm©r-7Jl'3*tt-?l. 4S 

KWBX » KK J:4Sf^©WBattjWfi3 0 n m/ft 
V&^tc. t©fc©. W^Xfl{Ctel>Tfltt©CuMtt 

y h. $ eccsffi y 7@*t* y •» 
jS"cat>txfcfriB»rt{cirias i o, n^Bst®— &a 

©ii&C u EtftJI#Jft$3 n/c„ 
[0 074] itc, ifS^yi/>^g©*Ji/^5{cj: 
SIWBWB-'f? F2^©ttlS*JI?l&U A>oj(->f- 

i 5 ©n«©ff±ufc««:tec>r. Btr 

?bc u stM#ifiefFJ8ifttc$M s tix mm < x ? * 

[007 5] (*IM»5) SI*. HI 0© (A) Kin* 

<t -5 {c^fflfcia^ b % i > v - x , Fu-f >^©ffi;fStJf # 
^Sftte^y3>atg2 litccvDfctcfcowitf 20 

JI£800nm©S i O, 182 2 teitfWgX h ?^18 
itt©I3200nm©Si J N, J82 7 £C©JHJ¥ 

■e*8ibriiiaiftiMit»fi!ti/fca. lines i, n, m 

2 7*5cfci>*fuiBS i O, R22.K7*H?f>^ 
CCJ:r)BIIUBK:^-J-*»tt**-J-*»3 5 0 0 nm© 
Mfc©$t2 34»«l/te. -3-3t»T. HI 0© (B) (c 
5%tJ:^«:«ESI2 3*dtr(WBS i, N, J82 7±«t 
X^^^fteiO/SS 1 5nm©T i N*>6&£^y 
7)1 2 4 fcJrtfUi* 6 0 0 n m©C u J82 5 * C ©Ji# 
r*8tt/fc. 30 
[0 076] -X^-C, mftLtcm 1 tt/TrTtf 'J 
g©S«*;by5{CHl 0© (B) iCfjk?&&2 1 
SCCUT^O. flriB#;i/#5©£f#«i4Ccj:9ffiBg 
«*n-7\il>- ;j ^l±iSSp a 0 « ; SUBA8 0 Oifih 
ttSWB^f F2CC3 0 0g/cm' ©JJDSS:-*?*. 85 

iBf->-f-7';n tejccf^ju^s^n-em 00r 
pm©aa-csi»«:sswiiai«:iaR3H*a3&si& v §fg® 

3 1 2 . 5ml /»©i»K-CWIBW»/< » 
F2(C«*&Lrj?IB*«2 l{cliSUfcCuJg2 5te«fc 
tfiTiB^ 7H 2 4 * mTIB S i , N , M 2 7 ©ftffltfff 40 

nws*-cswofc. cct. mrisw^^i ut 2 - * 

y"J>*;l/sK>K0. 3*S%, ii®{t*I&16. 7S 
S%, ¥^5SS3 0nm©T- 7^ 5^*4^1. 3Sfi 
%to£V¥milM3 0nm©3n^^>';*4. 0« 
S%££t?*4*a>e>;&:*K SSSH^-C2 - + yy>*;w 
^BKcWl/TjlWt^JRjMftS 6»r**fc©4ffll» 
fc. WEWJ»x«{c*}«,>r. fflre9HWKttCuM£©& 

mb#©x 9 <mc^r, mm*'* » fcc <t 

SfF@B#©$Fgag*5<ft 1 0 0 n m/#-C£>ofc. C© 
fc©, H 1 0 © ( B ) K^f At*:©C u JS 2 5 «S?IB¥f 50 
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y$ tl. $ LfcfflfcK y 7Ji 2 4 'J ^ 

[0 07 7] ■£©*§£. Ill 1 0© (C) CCjpf ct^JCgu 
IBS! 2 3 K8W2>< 7H 2 4 * * ££it . HulB 

a y 7» 2 4 r^bnfcirf Bit 2 3 ptyctuiB s i 3 n , 

J82 7«ffl£ffi-ft»Mi»C uiB^@2 6A^fiSSti 
tc. ttc, BJtB^y-»yil@©*;u^5KJ;^|iFia5f 
B^!» F2^©flnS£jSS&L. *>o^->^-^";H*j 
Jrtf*Jl/*5©Hfi©ff±Cfc«K::tol,>-C. fffBCuG 
^il2 6*5iflBff»C^M3nr4>^« (x-^^> 
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